Abstract Narcissism, Machiavellianism and psychopathy are commonly referred to as the Dark Triad of personality. In the current study, we examined the structure of the Dark Triad measured by the Polish version of the Short Dark Triad (SD3). The study was conducted with 1012 individuals in Poland. The analyses were performed in four steps: (1) the external validity of the SD3 was tested to provide evidence that SD3 is a valid measure of the three dark traits; (2) the structural validity of the SD3 was tested using competing models in confirmatory factor analyses; (3) the structure of narcissism was tested; and (4) the combined bifactor model of Machiavellianism and psychopathy was tested. The results support the differentiation of the Dark Triad into a Dark Dyad (Machiavellianism and psychopathy) and narcissism, which can be used in further theoretical work and new operationalization of the Dark Triad.
it is not surprising that some new traits, such as everyday sadism (Buckels et al. 2014) , emerge as another dark personality. In contrast, some researchers have argued for reducing the Dark Triad into the Dark Dyad by excluding narcissism (Egan et al. 2014; Kowalski et al. 2016) . Although the research on the Dark Triad is flourishing (Furnham et al. 2013; Paulhus 2014) , few studies have investigated the structure of the Dark Triad and assessed it critically (Persson et al. 2017) . Thus, the main objective of the current paper is an in-depth investigation of the Dark Triad's structure.
Narcissism can be characterized as significantly exaggerated self-esteem and beliefs about being special, involving constant preoccupation with ideas about unlimited success, strength, beauty or love (Emmons 1987) . The most often used questionnaire to measure narcissism is the Narcissistic Personality Inventory (NPI, Raskin and Hall 1979) . Contrary to Dark Triad assumptions on the socially aversive character of its elements, narcissism has adaptive facets that are generally socially accepted, e.g., narcissistic leadership abilities (Ackerman et al. 2011) . Recently, Back et al. (2013) , in their own process model of narcissism, described two social strategies that serve to maintain a grandiose self-enhancing admiration strategy and self-defensive rivalry strategy. Whereas narcissistic admiration leads to social potential and represents the assertive and grandiose aspects of narcissism, narcissistic rivalry leads to social conflict and represents the antagonistic and exploitative aspects of narcissism.
Machiavellian personality was first described by Christie and Geis (1970) . In short, Machiavellianism involves a cold and cynical worldview, a lack of emotionality, strategic planning and manipulative behaviors (Rauthmann and Will 2011) . In a comprehensive review of Machiavellian personality, Jones and Paulhus (2009) argue that individuals with this personality trait have superior impulse regulation but do not have special cognitive abilities. To measure Machiavellianism, Electronic supplementary material The online version of this article (doi:10.1007/s12144-017-9653-1) contains supplementary material, which is available to authorized users. Christie and Geis (1970) developed five versions of the MACH questionnaire, the MACH-IV being the most widely used version (Jones and Paulhus 2009 ).
Psychopathy could be characterized as impulsive and thrillseeking, in addition to having low empathy and anxiety (Paulhus and Williams 2002) . The most widely used instrument to diagnose forensic psychopathy is the Psychopathy Checklist (PCL). However, Levenson et al. (1995) argued that some dimensions of psychopathy are exclusive to a clinical group; therefore, the measurement of psychopathy through PCL as a subclinical trait may not be appropriate. In response, they developed the Levenson Self-Report Psychopathy Scale (LSRP) which measures primary psychopathy, operationalized in a way that is similar to the PCL (e.g., lack of remorse, callousness, and manipulativeness) and secondary psychopathy, understood as impulsivity, intolerance of frustration, quick-temperedness and lack of long-term goals (Levenson et al. 1995 ).
Short Dark Triad
Until recently, most studies measured the Dark Triad traits using independent measures. Jones and Paulhus (2014) , relying on a review of the literature, developed the initial pool of 41 items that covered key aspects of each Dark Triad trait and then reduced the number of items. Finally, they proposed a measure called the Short Dark Triad (SD3) that comprised 27 items measuring Machiavellianism, narcissism and psychopathy (Jones and Paulhus 2014) . Because all three traits were introduced into a single measurement instrument, the structure of the Dark Triad became a more important issue than it had been when these traits were measured using different measures originating from different models. Jones and Paulhus (2014) tested the structural validity of their measure in two studies: in the first study, they conducted exploratory factor analysis (EFA), on the basis of which they reduced the number of items from 41 to 27. In the second study, they used exploratory structural equation modeling (ESEM), and they reported the fit indices of the model. Hu and Bentler (1999) have suggested a cutoff value for a good model fit for a comparative fit index (CFI) above .90 and for a root mean square error of approximation (RMSEA) less than .06. This suggests a good model fit for Jones and Paulhus as their values were acceptable (CFI = .93; RMSEA = .04). However, it is worth noting that the structure of narcissism alone was relatively independent from the other two traits, i.e., having only one high cross-loading onto Machiavellianism, whereas four of nine psychopathy items exhibited significant cross-loadings onto the Machiavellianism factor. Jones and Paulhus (2014) have also reported results of confirmatory factor analysis (CFA); however, the model fit indices were rather poor (CFI = .82; RMSEA = .07). To summarize, both ESEM and CFA suggest that there are problems with the SD3 structure.
To date, only two studies (Pabian et al. 2015 in English and Atari and Chegeni 2016 in Farsi) have investigated the psychometric structure of the SD3 apart from Jones and Paulhus (2014) . Pabian et al. (2015) and Atari and Chegeni (2016) reported model fit indices obtained by CFA at the boundary of the acceptable model fit (CFI = .90; RMSEA = .045; CFI = .84; RMSEA = .048, respectively); however, Pabian et al. (2015) excluded five items (in which the factor loadings were weaker than .30) from the analysis to improve the model fit. Atari and Chegeni (2016) on the basis of EFA also removed seven items from the questionnaire because the original measurement model of the SD3, as proposed by Jones and Paulhus (2014) , was poorly fitted to the data (CFI = .73; RMSEA = .057). Such modifications of the model suggest the continued existence of problems with the structure of SD3.
Problems with the differentiation between Dark Triad factors are reflected also in the correlations between traits reported in other studies using SD3. The published intercorrelations are as follows: (1) Jones and Olderbak 2014) . It is worth noting that these correlations are between summated scores, while those between latent variables in CFA (reported only by Pabian et al., 2015) seem to be much higher: r = .86 between Machiavellianism and psychopathy, r = .65 between Machiavellianism and narcissism and r = .51 between narcissism and psychopathy.
Based on the correlation coefficients from independent studies, one can conclude that narcissism is quite independent from the other two Dark Triad traits, while Machiavellianism and psychopathy are highly correlated.
Current Study
The current paper aims to investigate the factorial structure of the SD3 because there is a need to conduct same studies but on different populations in order to verify in what extent the original propositions are replicable. Replicability is the pursued goal, as the more replicable the results are, especially across different population and languages, the more confident the researchers could be with them. Current study compares the results between Polish and American population (Jones and Paulhus 2014) ; although some differences are expected because the measurement of different human characteristics across different populations is very hard -if even possible. Thus, the study like this may not be able to provide all of the answers to the research questions, but it may shed some accuracies, which may be further investigated in future studies with different populations.
The external validity of SD3 was tested by inspecting the correlations with independent instruments, which were developed to measure each trait. The structural validity of the Dark Triad as measured by SD3 was tested by a comparison of a set of models: (1) the Jones and Paulhus (2014) measurement model; (2) the model modified on the basis of modification indices; (3) the measurement model proposed by Atari and Chegeni (2016) ; and (4) the bifactor Dark Triad model. Finally, we tested whether narcissism as measured by SD3 is unidimensional by investigating two models: (5) the unidimensional model, and (6) the unidimensional model with correlated residuals; and (7) the bifactor Machiavellianismpsychopathy (Dark Dyad) model.
Material and Methods
Participants and Procedure Similarly to Jones and Paulhus (2014) , we gathered our data via Internet platform. The sample comprised 1012 Polish participants between 17 and 35 years of age. In the overall sample, there were 202 male (M = 22.28; SD = 3.26) and 810 female participants (M = 22.38; SD = 3.49). All of the participants were informed that the study was anonymous; however, every participant had an opportunity to provide his or her e-mail address in order to participate in a lottery to win a book as a reward for participating in the study.
Measures To assess the Dark Triad traits we used the Polish version of SD3 (Jones and Paulhus 2014) prepared by authors of this paper. We contacted the authors of the original scale from which we obtained the measure. During the translation we followed a standard two-step procedure, i.e., the questionnaire was translated into the Polish, verified and corrected, and was back-translated an sent to the authors, who did not reported any modifications for consideration. Participants indicate their agreement with each statement using five-point Likert type scale. Reliability of SD3 was assessed by using the McDonald's ω coefficient (1999), which is interpreted in the same manner as other reliability estimates. We estimated the following reliability coefficients for narcissism, Machiavellianism and psychopathy, which are: ω = .74 [95%CI = .71-.76], ω = .74 [95%CI = .72-.77] and ω = .67 [95%CI = .64-.70] respectively. These estimated reliability coefficients are acceptable and comparable with estimates obtained by Jones and Paulhus (2014) ; in current study, only the estimate for psychopathy is lower and not included within the confidence interval.
Additionally each of the Dark Triad traits were assessed independently by other instruments. To assess Machiavellianism we used the MACH-IV (Christie and Geis 1970) which comprise 20 items measuring cynical worldview, manipulative tactics and amorality. Participants rate their agreement using seven-point Likert type. The reliability of cynical worldview, manipulative tactics and amorality are as follows: ω = .62 [95%CI = .58-.66], ω = .71 [95%CI = .68-.74] and ω = .22 [95%CI = .12-.31], respectively. The reliability estimates of cynical worldview and manipulative tactics were acceptable while for amorality scale was unacceptably low and therefore this scale was excluded from further analyses.
Narcissism was assessed using two measures: Narcissistic Personality Inventory (NPI; Raskin and Hall 1979 Primary and secondary psychopathy was assessed using Levenson's Self-Report Psychopathy Scale (LSRP; Levenson et al. 1995) . Participants response their agreement using four-point Likert type scale. The reliability estimates of primary (ω = .86 [95%CI = .84-.88]) and secondary psychopathy (ω = .61 [95%CI = .56-.65]) were good and acceptable respectively.
Results

External Validity of the Short Dark Triad
The intercorrelation between the summated scores of SD3 is as follows: narcissism and psychopathy r = .28 (p < .01), narcissism and Machiavellianism r = .25 (p < .01), and psychopathy and Machiavellianism r = .57 (p < .01). To assess the external validity of the measurement of narcissism, Machiavellianism and psychopathy measured with the SD3, we correlated them with independent Dark Triad measures. The results are presented in Table 1 .
The SD3 narcissism scale was most strongly correlated (.56 and more) with traits distinguished in the NPI, while the correlations between traits measured by LSRP (psychopathy) and those measured by MACH (Machiavellianism) were relatively low (.34 and lower). The correlation of narcissism as measured by SD3 with the two dimensions of narcissism as measured by NARQ demonstrated that although the assertive, dominant and grandiose aspects of narcissism were well tapped by SD3 (as expressed in the high correlations with NPI scales and with the admiration dimension), the antagonistic, aggressive, and exploitative aspects of narcissism were not sufficiently covered (as expressed in a small correlation with the rivalry dimension). The rivalry dimension, instead of correlating with narcissism, correlated with both psychopathy and Machiavellianism. The Machiavellianism scale according to SD3 had the highest correlations (.50 and more) with MACH-IV scales, reflecting manipulative tactics and cynical worldview, but it was also highly correlated with primary psychopathy measured by the LSRP (.67). Despite the fact that the psychopathy scale of the SD3 was most strongly correlated with secondary psychopathy, it is worth noting that the correlation between Machiavellianism measured by SD3 and primary psychopathy measured by LSRP (.67) was greater than the correlation of Machiavellianism with psychopathy itself (.58). Additionally, the correlations between psychopathy as measured by SD3 and one facet of Machiavellianism as measured by MACH (Manipulative tactics) were relatively high (.43). Narcissism as measured by SD3 correlated mostly with other scales measuring different aspects of narcissism, while Machiavellianism and psychopathy as measured by SD3 were strongly correlating with each other, as measured by independent instruments.
Structural Validity of the Short Dark Triad
To assess the structural validity of the SD3, we performed a series of confirmatory factor analyses. To evaluate whether the model fit the data, we followed Hu and Bentler's (1999) recommendations.
The first model resembled the model proposed by Jones and Paulhus (2014) without any modifications. In the second model, we purposefully modified the CFA model and tested the data-based model of SD3. In the third model, we tested the EFA-based proposition of Atari and Chegeni (2016) . Because Machiavellianism and psychopathy highly correlated with themselves in the all models, we used the bifactor solution, since this allows the separation of general and domain-specific factors, also known as grouping factors (Reise et al. 2010) . In bifactor CFA/ESEM, the bifactor is meant to account for the commonality between items, while grouping factors represent unique variance (Chen et al. 2006) . If the grouping factor loadings are stronger than the bifactor, the superiority of grouping factors can be assumed (Reise et al. 2010 ). Finally, we tested the unidimensional structure of narcissism independently from psychopathy and Machiavellianism, which were tested by using bi-CFA.
Since the response scale of SD3 comprises five options, we treated the data as ordinal; therefore, we performed CFA on polychoric correlation matrices and chose the WLSMV estimator. A summarized table presenting model fit indicators of competing models is presented in Table 2 .
First model was poorly fitted to the data, which confirmed our expectations with the difficulties of replication of the SD3 structure. In the second model, we performed a sequence of modifications to the model and used the CFA for exploratory purposes to improve the fit. After being modified in this way, the model obtained acceptable model fit indices. In the third model, we deleted seven items according to Atari and Chegeni (2016) , which resulted in poor fit to the data. In all models, the correlation between psychopathy and Machiavellianism was very high (r = .91 in the first, r = .93 in the second and r = .90 in the third model).
In the fourth model, the bifactor was introduced to test the relationship between the Dark Triad traits; however, this model was nonetheless poorly fitted to the data. The bifactor was loaded stronger than Machiavellianism and psychopathy, but the factor loadings on narcissism were higher than on bifactor, suggesting its independence; thus, we decided to test the structure of narcissism independently from that of Machiavellianism and psychopathy. In the fifth model, the unidimensional model of narcissism was at the boundary of acceptable model fit as suggested by CFI, whereas the value of RMSEA suggested that the model was not well specified. Thus, in the sixth model, we investigated modification indices and identified two pairs of items that shared residual variance. After incorporating these two correlations, the model (presented at Fig. 1 ) was well fitted to the data; thus, it partially confirmed the unidimensional structure of narcissism as measured by SD3. All of correlated items concerned grandiosity and were based on the NPI; one pair of items, namely, item 5 coded reversely and item 11, concerned grandiosity, and the second pair of items, namely, items 17 and 23 (both coded reversely), concerned shyness.
In the seventh and last of the tested models, we assessed the structure of Machiavellianism and psychopathy as the separate Dark Dyad model. The bifactor CFA with standardized loadings on the Dark Dyad (Model 7) has been presented in Fig. 2 .
The bifactor was loaded more strongly than Machiavellianism and psychopathy; however, some items (items no. 1, 10 and 19) loaded more strongly on Machiavellianism than on the bifactor. Similarly, three items (items no. 9, 21 and 24) loaded more strongly on psychopathy than on the bifactor. Thus, one can conclude that although Machiavellianism and psychopathy as measured by SD3 merged into the more general Dark Dyad, in each trait a specific facet can nonetheless still be measured, namely, sensation-seeking for psychopathy and Machiavellian tactics for Machiavellianism.
Discussion
Current paper is amongst very first papers examining the structure of the SD3 into other language than English (Atari and Chegeni 2016); and simultaneously is not the first which encounters problems with the questionnaire structure (Pabian et al. 2015 ). Because we studied only one population in one language, our results should not be interpreted as prejudging, and future work should aim to replicate our results within other languages and in different populations.
In the current study we investigated the structural validity of the Polish adaptation of the SD3. The scales from SD3 could be generally deemed externally valid because they correlated mostly with relevant independent measures. It is worth noting that the narcissistic rivalry (which is an antagonistic and aggressive aspect of narcissism) weakly correlated with narcissism as measured by SD3 and strongly with Machiavellianism and psychopathy, whereas narcissistic admiration and NPI scales, which represent the assertive and grandiose aspect of narcissism, were strongly related with narcissism as measured by SD3. It can be concluded that narcissism as measured by SD3 is similar to narcissism as measured by NPI; thus, similarly to the NPI, the SD3 misses the antagonistic and aggressive aspect of narcissism.
As we expected from the literature review, we found a very high correlation between Machiavellianism and psychopathy, which supports the hypothesis that these traits as measured by SD3 are not sufficiently differentiated, i.e., although they correlate with relevant scales most strongly, they also correlate strongly with each other. Pabian et al. (2015) also found a very high correlation between Machiavellianism and psychopathy in their CFA, but instead of searching for the potential source of this correlation, they implemented the sequence of the modifications of the CFA model to achieve good fit indices. Atari and Chegeni (2016) in assessment of the structure of SD3 also found difficulties with the replication of the original measurement model of SD3, but similarly to Pabian et al. (2015) -they simply deleted seven items and obtained good model fit indices. Such an approach to analysis ignores the underlying theory problems, rather than attempting to solve them (Browne 2001) . To emphasize this conclusion, we used CFA for exploratory purposes and tested the model with a series of modifications. Such interference resulted in good model fit; however, the correlation between Machiavellianism and psychopathy was still very high. One could conclude that although previous studies achieved good model fit indices (Atari and Chegeni 2016; Pabian et al. 2015) , the abbreviated propositions are data-based and are not replicable; thus, in the light of these results, the structure of SD3 has been challenged. As in the assessment of the external validity of SD3, in our investigation of the structural validity, we tested different CFA models and found a very high correlation between Machiavellianism and psychopathy, which emphasize the difficulty of differentiating between the two. This result is in line with the literature, e.g., Egan et al. (2014) . Moreover, narcissism has been the least correlated with other dark traits in most studies (e.g., Jonason 2015) . All of this evidence suggests that narcissism is the least nested in the Dark Triad. To examine this problem, we introduced the bifactor accounting for observed commonalities between Dark Triad traits.
First, we examined the model with a Dark Triad bifactor and three grouping factors (narcissism, Machiavellianism, and psychopathy). The results from this model also suggested that narcissism is rather the autonomous member and the one least related to Machiavellianism and psychopathy. Second, we tested the structural validity of SD3 as divided into narcissism and the Dark Dyad (Machiavellianism and psychopathy).
In the narcissism model, we confirmed that SD3 measures narcissism as a unidimensional construct; however, its structure is not flawless. All of the four items that were correlated within the model originated from the NPI, and as according to Ackerman et al. (2011) , they all measured a single aspect of narcissism, namely, grandiose exhibitionism (which was expressed in the correlations added to the model). Among other items from SD3, two more were also based on NPI items (one item for leadership/authority and one for entitlement/ exploitativeness), while the remaining three items also concern grandiosity are unique for SD3. Thus, the majority of the items within SD3 concerns only one aspect of narcissism (all correlated items as well as the items unique for SD3), i.e., Fig. 2 The bifactor Dark Dyad model Fig. 1 Unidimensional model of narcissism grandiosity, and only two items try to capture all other aspects of narcissism, which makes the SD3 only a narrow measure of narcissistic grandiosity.
Because narcissism as measured by SD3 was strongly based on the NPI, it has also inherited its limitations, and alternative methods of narcissism assessment may provide better insight. Differentiation of these two facets of narcissism as measured by NARQ disentangled some of existing apparent paradoxes concerning narcissism and many psychological constructs, e.g., relationships with self-esteem, impulsivity, personality traits and basic values (Rogoza et al. 2016a, b) ; thus, the incorporation of this model into Dark Triad research may shed new light on its structure. The assertive and grandiose aspects of narcissism are not strongly associated with the Dark Triad -which was expressed in both correlational analyses (i.e., the low correlations of the rivalry dimension with narcissism as measured by SD3 and the simultaneously high correlation of this dimension with both Machiavellianism and psychopathy) and in structural assessment (i.e., the exclusion of narcissism from the Dark Triad model). Thus, in further research that could be conducted on the structure of the Dark Triad, one option may be to replace the items of SD3 with those measuring the antagonistic and exploitative aspects of narcissism.
In the Dark Dyad model, most of the items were loading only the bifactor, but some of them composed facets specific to Machiavellianism and psychopathy. The result was that the psychopathy core facet concerned sensationseeking, while the Machiavellianism core facet concerned Machiavellian tactics. Jones and Paulhus (2009) , in their review on Machiavellian personality, noted that skillfulness in manipulative tactics may come from superior impulse regulation ability. Similarly, Hare and Neumann (2008) , in their review on psychopathy, noted that impulsivity is one of the core constructs associated with psychopathy. Our results support the interpretation that Machiavellianism and psychopathy could be differentiated by the sensation-seeking that is driven by impulsivity and the Machiavellian tactics that are driven by impulse regulation. In summary, Machiavellianism and psychopathy are on opposite sides of the dimension of impulse regulation ability.
In summary, on the basis of the assessment of the external and structural validity, the Dark Triad as measured by SD3 comprises two main constructs: narcissistic grandiosity, which is missing in its measurement the antagonistic and exploitative aspects of narcissism, and the Dark Dyad, which can be differentiated on a conceptual level by its distinct impulse regulation dimension. Obtained results suggests that the differentiation between Machiavellianism and psychopathy as they are currently measured is hard, if even possible, and using short measures like SD3 (Jones and Paulhus 2014 ) might additionally hinder this distinction.
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